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Kerr combs, which are generated fom microcavities, have been intensively investigated for a variety of applications. The model of 
Kerr comb formation has been developed using two approaches: a nonlinear coupled mode equation (NCME) and a Lugiato-Lefever 
equation (LLE). In this work, we performed a rigorous numerical simulation based on NCMEs of normal dispersion Kerr comb 
generation that is possible by  employing mode coupling between two different mode families. 
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Mode-locked Kerr comb generated by continuous wave (CW) 
pump via degenerate and non-degenerate FWM.

Effective frequency shift by mode coupling assists the phase-matching
and intial comb sidebands in the coupled resonance.

Decay rate Detuning/dispersion Kerr effect
SPM/XPM/FWM

Mode 
coupling Input

Discrete resonance frequencies

Kerr coefficient Pump term

center freq.

cavity FSR

dispersion

decay rate

coupling
Mode

amplitude

Resonance assymetry factor for initial comb

Theoretical analysis of phase-matching condition
(Previous work) Experiment results

FSR selectable comb (center frequency of mode B changed)
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Mode-locked dark pulse formation demonstrated in the experiment
but little simulation studies that include mode coupling effect.
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Simulation results

Dispersion affected by mode coupling

strong coupling
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Oscillating behavior of intracavity power
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Observed oscillating behavior of the trajectory of intracavity 
power depending on center frequency of mode B.
New findings of stable/unstable operating conditions
but more investigation of the reason required!

Oscillation behavior


